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METHOD AND APPARATUS FOR DYNAMICALLY SELECTING ELECTROCARDIOGRAM 
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ABSTRACT 



PROBLEM TO BE SOLVED: To automatically select a data compressing method for increasing the data storing and 
data transmitting speed based on the data. 

SOLUTION: The method 200 of automatically selecting a physiological data manipulation process is provided. 
After raw data including an asynchronous component with diagnosis information as well as a synchronous 
component are received 210, the asynchronous component is separated from the synchronous component 220. Based 
on the condition of a signal produced in the analysis process 135, a data manipulation process 150 based on the 
diagnosis information is automatically selected. As one mode of implementation, in selecting the physiological data 
operating method, the tuning, for example, sinus rhythm, atrioventricular conduction, ventricular heart rate, P wave 
amplitude, QT interval, and age quality identifier (qualifier) are analyzed, and the abnormal state is classified. 
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ABSTRACT 



PROBLEM TO BE SOLVED: To provide an effective means for aligning odd-numbered heartbeats and even- 
numbered heartbeats for finding an exact TWA value in electrocardiogram (ECG) diagnosis. 

SOLUTION: In an ECG processing method for measuring T-wave alternans by aligning alternating ECG signals to 
a target cubic spline (420, 435), the target cubic spline is calculated (405) on the basis of three isoelectric points, 
namely, a point before a P-wave, a point before a QRS-complex and a point after a T-wave (400). Next, the aligned 
signals are further analyzed concerning a fluctuation such as T- wave alternans existing only in alternating beats and 
having diagnostic significance (160). 
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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a body surface average added electrocardiogram device capable of 
automatically analyzing abnormality of a T a wave for expressing a repolarization process being an index of serious 
illness arrhythmia on an electrocardiogram. 

SOLUTION: This body surface added electrocardiogram automatic analyzer for determining electrocardiogram T 
wave repolarization abnormality is characterized by having an amplifying input means of an electrocardiogram 
signal led from an electrode installed on a living body, an analog digital converting means connected to the input 
means, and digitally converting an XYZ lead electrocardiogram, an R wave detecting means for detecting an R wave 
generating position of the XYZ lead electrocardiogram, an average adding means for adding on average in 
synchronism with an R wave position detected by the R wave detecting means 3, a storage means for storing an 
XYZ lead average added electrocardiogram determined by the average adding means, a ventricle delay potential 
analyzing means for analyzing ventricle delay potential on the basis of the XYZ average added lead 
electrocardiogram determined by the average adding means, an electrocardiogram T wave analyzing means for 
analyzing a T wave analyzing section automatically determined from an R wave detecting position, and an output 
means for outputting an analytical result. 
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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a biological magnetic field measurement device for easily confirming 
the T waves of a fetal magnetocardiogram. 



SOLUTION: The normal components of a magnetic field generated from the heart are repeatedly detected for a 
plurality of channels. For the magnetic field waveform data of the respective channels, average magnetic field 
waveform data are obtained by performing the averaging processing of magnetic field waveforms in synchronism 
with R waves and the base lines of the average magnetic field waveform data of the respective channels are matched. 
Then, a pseudo current (Ix=dBz/dy, Iy=-dBz/dx) at the point of time after the lapse of predetermined time after the 
reference point of time of the average magnetic field waveform data is obtained for the respective channels. A 
current arrow map for which a vector is displayed by an arrow at (x, y) coordinates and the contour of the size of the 
pseudo current is overlapped with the (x, y) coordinates is obtained. The time of the peak of the R waves and the 
time within the time area in which the T waves appear are selected as the two points of time after the lapse of the 
predetermined time. The difference of the phase angle of a synthetic current vector obtained by vector-adding the 
pseudo currents of the respective channels at the two points of time is obtained and the current arrow map and the 
difference of the phase angle are displayed for each inspection object. Thus, 

QT time or the like is easily measured. 
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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a system/method for analyzing a QT function statistically as the function 
of the change of an RR interval. 

SOLUTION: In order to feature a QT response perfectly, the system/method uses three statistical comparisons: (1) 
the comparison of curves for giving entire influence, (2) the incidence rate of the point of exceeding one point 
predictional limit of upper 95% from the reference line of one point for reflecting the degree of ununiformity of 



ventricular depolarization and (3) the size of these points for giving the quantitative evaluation of the change of QT- 
RR relation caused by processing. Data from mammals such as human beings, dogs, etc., and a pharmacological 
means using both of heat and non-heart curative medicine can be used with this multiple parameter statistic 
system/method. The coincidence rate and the size of a point existing on the outer side of the one point predictional 
limit of upper 95% of regression analysis for medium pair processing is determined. 
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ABSTRACT 



PROBLEM TO BE SOLVED: To provide an ultrasonograph, wherein a temporal efficiency in the measuring 
operation of an electrocardiogram is favorable, the measuring operation can be easily performed, and the operability 
is favorable. 

SOLUTION: This ultrasonograph is equipped with a T/R wave display location moving means, and the display 
trigger location of an electrocardiogram is detected by a reference signal detector. Then, the display trigger location 
is used as a measurement reference location, and a measurement cursor is displayed at the locations of the T 
wave/R wave. The measurement cursor can be displayed for both of them by switching. Also, the T wave/R wave 
are respectively displayed as a measurement cursor 4 for CHI and a measurement cursor 5 for CH2, and both 
cursors can be moved to the measurement cursor 4 of CHI (and the measurement cursor 5 of CH2). 
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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a heart stimulating device which arbitrarily suppresses cardiac beats and 
smoothly achieves the restoration thereof without excessively suppressing the heart function of a patient and without 
using a large amount of medicines in a heart surgical operation and contributes to a decrease in the patient's burden 
and an improvement in the accuracy of the operation as well as the reduction of medical treatment cost. 

SOLUTION: This heart stimulating device has an electrocardiogram(ECG) detecting means 12 which detects the 
electric phenomena generated by the excitation of the cardiac muscles of the heart as an ECG, a heart stimulating 
means 14 for electrically stimulating the cardiac muscles of the heart, a refractory period measuring means which 
measures the refractory period of the cardiac muscles in accordance with the ECG waveform detected by the ECG 
detecting means and a refractory period stimulation signal output means which outputs the signal for stimulation 
by the heart stimulating means 14 within the refractory period measured by the refractory period measuring 
means. 

COPYRIGHT: (C)2001,JPO 



7/5/18 (Item 18 from file: 347) 

Fulltext available through: Order File History 
JAPIO 

(c) 2008 JPO & JAPIO. All rights reserved. 
06377196 **Image available** 

METHOD ANDDEVICF FOR JUDGING T WAVE MARKER POINT DURING ANALYZING QT 
DISPERSION 



Pub. No.: 11-318842 [JP 11318842 A ] 
Published: November 24, 1999(19991124) 
Inventor: CHIUJENU SHUE 



SHANKARA REDEI 
Applicant: MARQUETTE MEDICAL SYST INC 
Application No.: 10-136588 [JP 98136588] 
Filed: May 19, 1998 (19980519) 
International Class: A61B-005/0452 

ABSTRACT 



PROBLEM TO BE SOLVED: To provide a method and device for analyzing QT dispersion in an ECG guiding 
signal. 

SOLUTION: The method and device for analyzing QT dispersion in the ECG guiding signal obtains plural ECG 
guiding signals, filter-processes the signal (20), removes noise without distorting the form of a T wave, judges a T 
wave marker critical point to calculate QT dispersion and its pulse wave corrected value from a decided (22), (24) 
and (26) T wave marker. In addition, the device includes a processor programed to execute these functions. 
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ABSTRACT 

PURPOSE: To effectively detect an artifact, to reduce a pseudo positive ratio in VPC detection and to improve 
global analysis accuracy in the VPC detecting processing of electrocardiogram analysis. 

CONSTITUTION: This system is provided with a first calculation part 1 which calculates a morphological 
parameter for each heartbeat, a ring buffer manager 2 which registers past ten heartbeats on a ring buffer 8, a second 
calculation part 3 which calculates the mean value of the heartbeats in the ring buffer 8, a first decision part 4 which 
decides the possibility of the artifact from a change rate with the mean value, a third calculation part 5 which 
calculates the morphological parameter of a T wave, a second decision part 6 which decides he existence of the T 
wave from a calculated numeric value, and an analysis part 7 which analyzes an electrocardiogram from which the 



artifact is removed. 
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ABSTRACT 

PURPOSE: To enable an anlysis device for electrocardiogram information to easily and certainly judge on the 
variations of ST level of wave form in cardiogram whether they are brought about by the ischemia or the body 
locomotion. 

CONSTITUTION: A control unit 1 1 fulfils function in an estimation of ST variation in terms of a calculation of the 
area under ST curve which is carried out a detecting circuit 17, where a judgment being made in pursuance of the 
mode of variation of ST area; a sudden variation is of the body locomotion while a slow one is brought about by the 
ischemia. In addition a device analyzes the information of cardiogram in the light of QRST diagram as well as heart 
rate. 
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ABSTRACT 

PURPOSE: To realize an apparatus and method for grasping the abnormality in cardiogram exactly in the display or 
the record, regardless of the speciality knowledge, where the abnormality is possible to be found and estimated in the 
value form which are obtained from the categorized diagram data of digital signals. 

CONSTITUTION: Heart signals from the terminals arranged on a limb and a breast are amplified by the cardiogram 
amplifier l(sub l)-l(sub 10), and are selected and output by means of a multi-plexer 2. An output signal from a 
multi-plexer 2 undergoes A/D (analog to digital) conversion by a converter 3, and is recorded in a main memory 
circuit 4. A memory circuit 4 records temporarily the standard- 12-lead cardiogram converted by an inductive 
arithmetic unit 5, and a measuring unit 6 calculates the amplitude and the duration of P wave, QRS group, T wave 
etc., of each diagram. Further, a diagnostic unit plays a role of categorizing all of the information thus collected in 
conformity with the diagnostic program, and quantitating each of the abnormality in a judging unit 8 in order to 
output them to a display unit 9 and a recording unit 10. 
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ABSTRACT 

PURPOSE: To improve precision during estimation of a respiratory waveform from an electrocardiogram and to 
relieve a burden on a person to be examined and to simplify a measuring system by changing a measuring 
electrocardiogram from two channels to one channel. 

CONSTITUTION: Respiration is estimated by taking a change in an angle of a T-vector into consideration. A QRS 
vector and a T-vector are projected on one and the same axis to determine a projection axis for converting a change 
of an angle into a change of amplitude. The position of a breast part mounting electrode is decided along the 
projection axis and from the inside of the magnitude of the QRS wave and the T-wave of an electrocardiogram and 
the magnitude of an QRS wave or the magnitudes of the QRS wave and the T -wave, a respiratory curve is 
estimated. 
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...though there is variation in the literature as to whether it is more appropriate to measure from the Q wave to the 

apex of the T wave, which is methodologically easy interval to be used as a measure of repolarization, the 

variability of the Q-T interval should lie in this early phase. This should be true in health and in disease the 

T(Apex-) T(End) interval, this should be reflected by the variability in the Q- T(Apex) interval. Methods. Fifty-six 
subjects were recruited: 24 with heart failure, 16 with left ventricular hypertrophy and 16 controls. Q-T(Apex), Q- 
T(End) and T(Apex)-T(End) intervals were measured at rest and on exercise. Results. Q-T(Apex) intervals at rest 
were not different amongst the three groups studied, being 339 +/- 7 ms for controls, 341 +/- 6 ms in left ventricular 
hypertrophy and 351 +/- 6 ms in heart failure. The Q-T (End) interval at rest was 421 +/- 6 ms in controls, 420 +/- 6 
ms in hypertrophy... 

Descriptors: 
ECG methodology; 



23/3,K/4 (Item 2 from file: 45) 
EMCare 

(c) 2009 Elsevier B.V. All rights reserved. 
0004289556 EMCARE No: 36896727 

Evaluation of electrocardiogram T-wave dispersion measurement methods 
Lund K.; Lund B.; Brohet C; Nygaard H. 

Department of Cardiology, Skejby University Hospital, Aarhus, Denmark 
AUTHOR EMAIL: kasparlund@bigfoot.com 

CORRESP. AUTHOR/AFFIL: Lund K.: Department of Cardiology, Skejby University Hospital, Aarhus, 
Denmark 

CORRESP. AUTHOR EMAIL: kasparlund@bigfoot.com 

Medical and Biological Engineering and Computing ( Med. Biol. Eng. Comput. ) ( United Kingdom ) July 1, 2003 
,41/4(410-415) 

PUBLISHER: Peter Peregrinus Ltd 
CODEN: MBECD ISSN: 0140-0118 

DOCUMENT TYPE: Journal ; Article RECORD TYPE: Abstract 
LANGUAGE: English SUMMARY LANGUAGE: English 
NUMBER OF REFERENCES: 14 

Evaluation of electrocardiogram T-wave dispersion measurement methods 



Methods for measuring the T-wave dispersion are difficult to improve, because the exact result is unknown. This 
study describes a flexible and cheap method for analysing the measurement problems. The analysis consisted of 
measuring the T-wave dispersion of electrocardiograms and vector loops with simulated dispersion. The vector 
loops drawn from a population of 247 patients with acute myocardial infarction. The analysis of the 



measurement problems was demonstrated by measuring an approximation to the classical QT-dispersion in ECGs 
with simulated dispersion in the interval 0-100 ms, in steps of 2ms. This showed that the QT-dispersion was unable 
to measure the simulated dispersion accurately in the clinically relevant interval of 50- 100ms. The results indicated 
that the low prognostic accuracy of the QT-dispersion could be due to an inaccurate measurement method. 

DESCRIPTORS: 

* 

acute heart infarction; adult; aged; analytic method; biomedical engineering; computer simulation; controlled 
study; defense mechanism; electrocardiogram; electrocardiography; human; major clinical study; mathematical 
computing; patient; population; prognosis; QT dispersion; QT interval; qualitative analysis; simulation; validation 
process 

TERMS (UNCONTROLLED): 



23/3,K/5 (Item 3 from file: 45) 
EMCare 

(c) 2009 Elsevier B.V. All rights reserved. 
0004031488 EMCARE No: 34083907 

Predictive value of T-wave morphology variables and QT dispersion for postmyocardial infarction risk 
assessment 

Zabel M.; Malik M. 

Division of Cardiology, Benjamin Franklin Hospital, Free University of Berlin, Hindenburgdamm 30, 12200 
Berlin, Germany 

CORRESP. AUTHOR/AFFIL: Zabel M.: Division of Cardiology, Benjamin Franklin Hospital, Free University of 
Berlin, Hindenburgdamm 30, 12200 Berlin, Germany 
CORRESP. AUTHOR EMAIL: mzabel@compuserve.com 

Journal of Electrocardiology ( J. Electrocardiol. ) ( United States ) December 1, 2001 , 34/SUPPL. (27-35) 
PUBLISHER: Churchill Livingstone Inc. 

CODEN: JECAB ISSN: 0022-0736 
DOI: 10.1054/jelc.2001.28822 
Item Identifier (DOI): 10. 1054/ielc. 200 1.28822 

DOCUMENT TYPE: Journal ; Conference Paper RECORD TYPE: Abstract 

LANGUAGE: English SUMMARY LANGUAGE: English 
NUMBER OF REFERENCES: 31 

...strata above and below the median confirmed the strong discrimination of risk by TCRT and T-wave loop 

dispersion values (P < .003 and P < .001). On Cox regression analysis entering other reperfusion therapy, beta 

adrenergic blocker treatment, and SDNN from Holter, TCRT (P < .03) yielded independent predictive value while 
T-wave loop dispersion was of borderline independence (P = .064). Heart rate (P < .02), left ventricular ejection 

fraction (P < .02), and reperfusion therapy (P < .02) also In contrast, none of the conventional variables of 

repolarization dispersion including QTd and rate-corrected QTd revealed prognostic value on univariate or Kaplan 
Meier analysis despite optimized digital processing techniques. Computerized analysis of T- wave loop morphology 
from the 12-lead resting ECG permits independent assessment of post-MI risk and should replace the poorly 
conceptualized measurement of QTd. 
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To determine whether the automatic measurement of the QT interval is consistent with the manual measurement, 

this study evaluated the reproducibility downslope with the isoelectric baseline. Manual measurements were 

obtained using a high-resolution digitizing board. QT dispersion was defined as the difference between the 
maximum and minimum QT interval and as standard deviations of the QT interval duration in all and precordial 
leads. In patients with hypertrophic cardiomyopathy, the absolute values of the QT interval and QT dispersion 
were significantly higher than those in normal subjects (p <0.0001). In both groups, the intrasubject variability of the 
QT interval was significantly lower with automatic than with manual measurement (p <0.05). The agreement 
between automatic and manual QT interval measurements was surprisingly poor, but it was better in patients with 

hypertrophic cardiomyopathy (r SUP 2 = 0.46 to 0.67) than in normal subjects (r SUP 2 the reproducibility and 

agreement of both methods for QT dispersion were significantly poorer than for QT interval. Hence, the automatic 
QT interval measurements are more stable and reproducible than manual measurement, but the lack of agreement 
between manual and automatic measurement suggests that clinical experience gained... 
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Abstract: 

Detection of microvolt T wave alternans (TWA) is a non-invasive method to identify patients at risk for sudden 
cardiac death. ECGs show that visible TWA is often non-stationary. Thus, we developed a new correlation method 
(CM) for TWA detection, and we tested CM's ability to detect non-stationary TWA in comparison with accepted 
spectral method (SM). In a simulation study CM and SM were used to evaluate stationary and non... 
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Abstract: Objective To acquire accurate parameters of QT interval of ECG signal. Methods The ECG signal is 

decomposed in multi-scales signals with different frequencies were showed in different scales. The onsets of 

QRS wave and T wave was identified in the characteristic scales to provide accurate parameters of the QT interval. 
Results (1) Precise ECG wave was reconstructed by binary wavelets through adding of lmV error signal to 2mV 
ECG signal. The maximal errors of the QRS wave, P wave, and T wave were 5.75%, 5.2%, and 3.8% respectively. 
(2) The averages and standard deviations derived from the ECG signal of MIT/BIH disposed by wavelets reflected 
the stabilities of QT and other intervals. Conclusion The ECG signals are obviously unbalanced and contain many 
noises in the process of detecting. The QT interval can be captured perfectly by wavelets decomposed ECG signals, 
which provides more accurate diagnostic information for medical practice. 
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Abstract: Background QT interval dispersion is a marker of inhomogeneous ventricular repolarization, and 
therefore has the potential to predict re-entry arrhythmias. Following acute myocardial infarction, increased QT 
dispersion has been associated with a higher risk of ventricular arrhythmias. However, whether or not QT dispersion 
predicts prognosis post-acute myocardial infarction is not clear. We addressed this issue by analysing the AIREX 
study registry. Methods AIREX was a follow-up study of 603 post-acute myocardial infarction patients who 
exhibited... 
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Abstract: Aims: Identification of patients with congestive heart failure at risk of sudden death remains problematic 
and few data are available on the prognostic implications of QT dispersion. We sought to assess the predictive value 
of QT dispersion for arrhythmic events in heart failure secondary to dilated cardiomyopathy or ischaemic heart 
disease. Methods and Results: Twelve-lead ECGs calculated for QT dispersion, 24 h Holter ECGs and signal- 
averaged ECGs were prospectively recorded in 205 heart failure patients in sinus rhythm. The 86 patients with 

ischaemic heart disease and the 1 19 were not significantly different as regards NYHA grades (51 vs 49% in 

grades III-IV), cardiothoracic ratio (57 +- 7 vs 57 +- 6%) and ejection fraction (28 +- 8 vs 29 +- 9%). The mean QT 
dispersion (66 +- 29 vs 65 +- 27 ms), the frequency of non-sustained ventricular tachycardia (37... 
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Abstract: Objective: To undertake a quantitative assessment of different automatic QT measurement techniques 
and investigate the influence of electrocardiogram filtering and algorithm parameters. Design: Four methods for 

identifying the end of the T wave were compared: (1) threshold crossing of the the peak and the point of 

maximum slope of the T wave (PSI). Automatic QT measurements were made by all techniques following 
different electrocardiogram filtering and, when appropriate, with four different isoelectric levels and with three... 
...position. Main outcome measure: Mean and standard deviation of differences between reference and automatic QT 
measurements were compared for the four techniques. Results: The mean automatic QT measurements varied by 
up to 62 ms, which was greater than has been found between manual measurements by experienced clinicians. 
Technique TH was particularly poor. The other techniques produced consistent results for most electrocardiogram 
filter, isoelectric level, and threshold level settings; but technique SI underestimated QT relative to the other 
techniques. Conclusion: Different QT measurement techniques produced results which were influenced, to 
varying degrees, by filtering and technique variables. This is... 
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Abstract: Increased "dispersion" of the QT interval of the electrocardiogram has been proposed as a marker for 
increased risk of cardiac arrhythmias, but definitive identification of its independent predictive value requires 
accurate and reproducible measurement in large numbers of cases. A personal computer-base technique for (1) 
converting hard-copy electrocardiograms to digital records and (2) automatically measuring QT interval 
dispersion from the digitized records has been developed and validated. Hand measurements of the RR interval for 
the original tracing and cursor or automated measurements from digitized waveforms correlated to within 1%. QT 
intervals measured by cursor on digitized waveforms were a mean of 14 ms (95% confidence interval, 10... 
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